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REMARKS 



Claims 1-24 are amended; to make them more d^TitiiLe and certain 
arid a new claim 2 5 is added, 

1. Claims 1-3, 5-10 and] 12, j 13, 17, 19, 20, 22 and 23 are 
rejected under 35 U.S.C. 102(g) as being anticipated by U.S. patent 
publication number 2003/0074176 (Sample). The Examiner is 
respectfully requested to withdraw the rejection of these claims in 
view of the following comments distinguishing these claims (as 
amended) over Sample, 



Claim 1 

Claim 1 recites an apparatus for performing an emulation of an 
electronic circuit and for transmitting and receiving network packets 
conveying data relating to the emulation. The apparatus comprises at 
least one emulation resource ; mounted on a circuit board and having a 
network address. A network interface circu.it mounted on the circuit 
board receives (via a network) a ! packet addressed to an emulation 
resource and conveying a forte command, and a resource interface 
circuit mounted on the circuit board responds to the force command by 
setting input signals Of the; addressed emulation resources to States 
indicated by data conveyed it the packet. Thus during an emulation 
network commands conveyed by; incoming packets can control states o± 
emulation resource input signals: 

Sample (FIG. 11) teachds ah emulation system having emulation 
resources (logic chips 10) mount-fed on several logic boards 200 
installed in slots of a motherboard as illustrated in FIG. 13. As 
illustrated in FIG. 12, multiplexer boards 400 also installed in the 
motherboard provide signal, pkthsi interconnecting input and output 
terminals of the logic chips! 10 on separate logic boards 200. Thus 
Sample teaches that multiplexers! should route the output signals of 
resources 10 on one board 2ob to! input terminals of resources JO 
mounted on another board 200L Sample does not teach that interface 
circuits on the logic boards; 200; should control states of input 
signals to resources 10 in response to force commands conveyed by 
packets arriving on a network as: recited in claim 1. 
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The Examiner points to! paragraphs [0108] and [0122] as teaching 
the use of network packets t:o control input signals to resources 10. 
However, paragraph [0108] teaches that logic boards 200, multiplexer 
boards 400 and other types cjf boards installed on a motherboard (ktcj, 
13) provide various signal paths- between the boards, and does not 
teach that the logic boards |200 receive packets via <j network that 
control states of input signals to their emulation resources 10. 

Paragraph [01081 of Sample idoes teach that a CPU 700 mounted on a 
separate control board 600 (!FIG.| 20) has a nelwork (Ethernet) 
interface, but Samp_le does nbt . discuss the purpose of the Ethern et 
connection to CPU 700 . In particular Sample does not teach that the 
logic boards 200 containing the emulation resources 10 have network 
interfaces that can receive packets arriving via a network. Nor does 
Sample teach that pockets transmitted via the network to CPU 700 
control states ot emulation resource input signals. Note that the 
network (Ethernet) interconnection to the CPU 700 mounted on control 
board 600 does not extend to| logic boards 200. 

Paragraph [0122] teachejs that each logic board 200 (t'JG. 20) 
includes a processor 206 that communicates with CPU 700 on control 
board 600 via a VME bus interface 222. Paragraph f 0122 J teaches that 
processor 206 performs diagnostics, loads configuration data into the 
logic chips 10 (I.e. programs the logic chips), and transfers data in 
an out of memory 210 mounted;on the logic board (FIG. 11). Nothing in 
paragraph [0122] or anywhere j else in Sample teaches that any device on 
logic board 200 of FIG. 11 or 20 [ sets states of input signals to the 
logic chips 10 during an emulation in response to commands conveyed in 
packets arriving at the logic board 200 via a network. 

Thus Sample tails to tejach the subject matter of both the claim 1 
(as originally filod and as amended) because Sample fails to teach 
that an interface circuit on; a logic board 200 sets states oC input 
signals of emulation resources 10 in reaponse to packets arriving via 
a network. Claim 1 as amended also recites that the emulation 
resources have network addresses -and that the packets include 
destination addresses addressed to the emulation resources. Sample 
does not teach that emulation resources have network address. Thus 



the claim 1 (original and as 



amended) is patentable over Sample. 
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Claims 2 rand 22 

Claims 2 and 22 recites! that random access memory <PAM) is also 
mounted on the circuit board, \ that the resource interface circuit 
stores data representing stages oif output signals produced by the at 
least one emulation resource !in the &AM during the emulation, and that 
the network interface circuit! thereafter transmits on the network 
packets conveying Lhe data stored in the RAM. 

Sample's FIG . 20 shows that j a logic board 200 includes RAM 226, 
but while the DKAM is connected to a vunLroller 221, a processor 206 
and a VME interface circuit, ;none of those devices receive packets via 
a network, and therefore cannot write data conveyed by such packets 
into DRAM 226 as recited in claims 2 and 22. 

The Examiner cites Sample paragraphs [0015], [0189] and [0191] as 
teaching a RAM mounted on a circuit board .with the emulation 
resources. Paragraph 0015 speaks of programmable logic devices 
including logic and storage qlamtints, but does not mention a RAM. 
Paragraphs [0189] and [0191] Idiscuss a memory circuit (fc'lG. 22a) that 
includes a RAM 1050. Paragraph : [0186] indicates that the "memory 
circuit" is created by appropriately programming logic devices 10 to 
implement the memory circuit. Thus the "RAM" 1058 mentioned at 
paragraph [0191] is within a Uogic chip 10 of FIG. 11. As discussed 
above, logic chips 10 communicate with one another through signal 
paths provided by multiplexer 12 :on logic board 200 and with devices 
on other logic boards through multiplexer cards 420 (FIG. 12) . Since 
the input signals of logic chip* 10 are not controlled by data 
conveyed by network packets, ithe :data wri tten into any "RAM" 
implemented by a logic chip 10 is not provided by such packets as 
recited in claims 2 and 22, ind Sample doe3 not suggest they could be. 

Thus claims 2 and 22 (original and as amended) are patentable over 
Sample . 

Claims 3 and 2 5 

Claims 3 and 23 recite that: during the emulation the resource 
interface circuit controls states of inpuLS signals it transmits to 
the emulation resource in response to the data conveyed in packets 
prior to the emulation that is written a the HAM also mounted on the 

: 11 
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board. Thus in addition to controlling states of emulation resource 
input signals in response to; data arriving by packets during the 
emulation (as recited in claiijn 1), the emulation resource also 
controls states of emulation! resource input signals in response to 
packet data that was written; into an on-board RAM before the emulation 
beqan. j 

For example, the packet data arriving at the circuit board and 
written into the RAM before the start of the emulation can define the 
behavior of test signal inputs to the circuit beinq emulated. The 
packet data arriving during the emulation can define behavior of 
output signals or portions of the circuit being emulated by resources 
that are mounted on other ciircuit boards. See specification 
paragraphs [0040J and [0041] • 

The Examiner cites Sample paragraph [0U1] as teaching that a HAM 
mounted on the circuit board; stores data conveyed in packets prior to 
the emulation as recited in tplaiin 3. However paragraph ro 111] 
discusses an I/O board 300 arid a core board 500 (FIG. 16) rather than 
the logic boards containing emulation resources. Core board bOO 
contains only cross-connect, wiring and no RAM. I/O board 300 does 
include a RAM 302 which is u$ed to store data for controlling states 
of input signals to logic chips 310, but Sample docs not teach that 
the data written into RAM 302 comes from packets conveyed to board 300 
via a network as recited in claim 3. The data is written into RAM 302 
via a conventional processor -bus ;310 connected to a processor 208 of 
FTG. 20 on the board (sec lacjt five sentences of paragraph [0111] . 
FIG* 20 shows that the processor 206 communicates via buses and 
control and interrupt lines with a VME interlace 222 and a controller 
221. Nothing in Sample indicates that processor 206 receives the data 
it writes into Ram 302 of FIG. 16 from network packets arriving at 
board 300- Board 300 does not have a network connection. 

Thus claims 3 and 23 (both original and as amended) are 
patentable over Sample. 
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Claims 5-8, 10, 12, 13, 17 and 20 

Claims 5-6, 10, 12, 13,; 17 ;arid 20 (original and as amended) arc 
patentable over Sample for reasons indicated above in connection with 
their parent claim 1. 

Claim 9 

Claim 9 recites that the emulation resource comprises a plurality 
of programmable logic device^ (PLDs) , that the resource interface 
circuit generates at, least o^e clock signal, and that a clock bus 
connected between the resource interface circuit and each PLD delivers 
edges of the at least one clock signal to each PLD for clocking logic 
circuits within the PLDr, during the emulation. Claim 3 further 
recites that the resource interface circuit generates edg e s of the nt 
least one cl o ck signal in r e$pon3e to packets received via the 
network. See the applicant' s ispecif ica tion paragraph [00481. 

The Examiner cites Sample paragraphs [0105] and [01061 as 
teaching the subject matter of claim 9, however, those paragraphs do 
not mention anything about packets conveyed by a network initiating 
edges of clock signals generated t>y interface circuit mounted on 
Sample's logic boards 200. Paragraph 101061 instead teaches that the 
clock signals delivered to PEDs 10 should be generated by a chip 204 
in the logic boards 200 (FIG.; 11): wherein edges of the clock signals 
are controlled not by packets delivered to the logic boards 200 but by 
edges of master "CLOCK IN" signals 213 supplied as inputs to boards 
200. Claim 19 also recites that ;the resource interface circuit 
generates edges of the at leajst one clock siqnal in response to 
packets received via a network. iNothing in Sample teaches that 
packets delivered to logic bejards: 200 provide any control over timing 
of clock signal edges genera Lied locally on the logic boards 200. 
Hence claims 9 and 19 (both cjrigiinal and as amended) are patentable 
over Sample. 

2. Claim 4 is rejected under 35 U.5.C. 103(a) as being 
unpatentable over Sample in viiew of US patent 6,034,538 (Abramovioi ) « 

The Examiner is respectiullyi requested to withdraw the rejection in 
view of the following comments distinguishing claim 4 over the 
combination ot Sample and Abrjamovici . 
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The Examiner cites only Sample and not Abramovici as teaching the 
underlying subject matter o£ claim 1. However as discussed above, 
Sample fails to teach the underlying subject matter of cia.im 1. 
Claim 4 (original and as amended:) is therefor* patentable over the 
combination of Sample and Abramovici. 

The Examiner further cites jAbramovici as teaching a host computer 
that, writes configuration data (programming data) for emulation 
resources (FPGAs) in a RAM 24 ( FIG 2). Abramovici docs not directly 
say what writes the programming data into RAM 24 although col. 4, 
lines 57-59 seem to suggest that: it could be written into the RAM by a 
host processor and/or ^roconj j gurable" hardware. In any case, ciai.ru 4 
does not recite sto ring FPG A; programming _ data i n a RAM; it recites 
that resource Interface circuit supplies da La conveyed by pack ets 
received v\,i the network as ihe input programming data Lo an emulation 
resource. Abramovici teaches nothing about using data conveyed in 
Packets to program emulation ^resources as recited in claim 4, and 
indeed makes no mention of packets or networks for any purpose. 

Claim 4 (original and ais amended) is therefore patentable over 
the combination of Sample and Abramovici. 

3. Claims 11 and 21 are: rejected under 35 U,S.C. 103(a) as being 
unpatentable over Sample in vpLew -of the paper entitled "AnyBoard: An 
FPGA-based, Reconf igurable System" (Morris) . The Examiner is 
respectfully requested to withdraw the rejection of these claims in 
view of the following comments distinguishing them over the 
combination of Sample and Morris.; 

Claims 11 and 21 

The Examiner cites only: Sample and not Morris as teaching the 
underlying subject matter of blaim 1. However since Sample fails to 
teach the underlying subject matter of claim 1 for the reasons 
discussed above, and since Mojrris! also fails to teach them, claims 11 
and 21 are patentable over the combination of Sample and Morris. 

Claims 11 and 21 Further recite an oscillator moun ted on the 
circuit board cont a ining the emulation resources for generating a 



primary clock signal, wherein 



the: resource interface circuit generates 



edges of a clock signal supplied to the emulation resources in 
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response to edges of the pribary clock signal. Sample's primary clock 
signals are not generated onj the! logic boards 200 containing the 
emulation resources but rather on a separate control board 600 (FIG. 
19). The Examiner cites Morris as teaching that an oscillator can be 
used to clock signals for clocking emulation resources even though 
Sample also teaches to use ah oscillator (OSO) on board 600 (*tc. 19) 
as a source for the primary clock signals. In any case one would not 
be motivated use a separate pscillator on each of Sample's logic 
boards 200 to generate the primary clock signal required by all logic 
chips because in order for Sample's emulator to function properly, all 
of the clock signals on all of the logic boards must be synchronized 
to the same clock signal. if each logic board 200 were to use a 
separate oscillator as the source of its clock signals, synchronicity 
between the logic chips on ttjie separate boards 200 would be losr and 
Sample's emulator would fail |to operate properly. Thus nothing in 
Sample and Morris would motivate lone of skill in the art to provide an 
oscillator on each logic boaijd for use as a clock signal source. 
Claims 11 and 21 (both original and as amended) are therefore 
patentable over the combination of Sample and Morris, 

4. Claims 14-16, 18 and; 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Samplie in- view of the paper "Routing 
Architecture and Layout Synthesis; For Multi-FPGA Systems" (Khalid) . 
The Examiner is respectfully ^requested to withdraw the rejection of 
these claims in view of the following comments distinguishing these 
claims over the combination off Sample and Khalid. 

Claims 14, 15 and 24 

The Examiner cites only jSamplc and not Khalid as teaching the 
underlying subject matter of claim 1. However since Sample fails to 
teach the underlying subject fatter of claim 1 for the reasons 
discussed above, and since Khalid; also fails to teach them, claims 14, 
li> and 24 (both original and as amended) are patentable over the 
combination of Sample and Khaiid. . 
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Claims 16 and 18 I 

underl^ E * ai T er CUeS 0nl ^ Sample not KhAlid * 3 teaching the 

teoc STuTr °> ^ U H — Jus to 

d^iri H y,,ng sub7ec " matter ° r ciaim 1 f - 

1 pa 1 aM"" and K SinC ° ^ ali - d al3 ° faiiS t0 «- clai, 16 

13 patent-abJe over the combination of Sample and Khalid 

Claims 16 and 18 further recite the resource interface circuit 
controls a plurality of 5wit ^ e3 : interconnecting P , Ds cr , PGAs to Ls 
xn response to data conveyed! in packets received vin the network 
= r points to Khalid section 3 a 8 teachillg t!Us , ^ £j£ 
section 3 teaches only various hard wire signal paths for 

u"-" C d n r CUng PL ?' NeUh t r ^ lid n - ^-Ple teaches or s , W8ts 
using data conveyed by network packets to control switches 
interconnecting BAHs t.o Pt jD ^ or KPGAs dS recited in claim 16 and IB 

J: " 13 ^ - -nded) arc therefore 

patentable over the combination of Sample and Khalid. 

In view of the foregoing amendments and remarks, it is believed 

theref! " ^ Notice of 

therefore respectfully requested." 



SMJTH-HrL! * BbXELL, P.C. 

lfilOO N.W. Cornol] Road, Swim ?;>o 

TiUavfiClon, Oregon 97006 

Tel. (50:j) 574-3105 
Pas (503) S74-3107 
Docket; FORT 2760 



Respwct fully submit t«*d, 



Daniel J. Bedell 
Reg. No, 30,156 



Putimt and rrddmark orflc«. on rho X# 1 " t!!^ V f ;«J«ui. i«n«irtod to the U.S. 




16 



PAGE 19119 1 RCVD AT 7/13/2006 6:21:58 PM [Eastern Daylight Time] * SVR:USPTO-EFXRM26 » DNIS:273830O ' CSID:503 574 3197 ' DURATION (milKS):05-38 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

M LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



